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Abstract
Background: Low-pressure pneumoperitoneum during laparoscopic surgeries decreases some side effects related to inflate gas
into abdominal cavity. The current study aimed at comparing the effects of standard- and low-pressure pneumoperitoneum on
shoulder pain, nausea, and vomiting after laparoscopic cholecystectomy.
Methods: In a randomized clinical trial, 202 ASA classes I and II patients, candidates for elective laparoscopic cholecystectomy, were
randomly divided into the groups of standard- (12 to 14 mmHg) and low- (6 to 7 mmHg) pressure pneumoperitoneum. Postoperative
shoulder pain, nausea, and vomiting were assessed between the 2 groups.
Results: Post-operative shoulder pain was statistically lower in low-pressure group in comparison with standard-pressure group (P
= 0.001). Nausea and vomiting were not statistically different between the 2 groups (P = 0.54).
Conclusions: Low-pressure pneumoperitoneum during laparoscopic cholecystectomy was an efficient method to decrease post-
operative shoulder pain.
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1. Background
Since the last decade laparoscopic cholecystectomy is
the gold standard for cholecystectomy, which result in
fewer complications and less hospital stay than open surg-
eries (1, 2). Laparoscopic cholecystectomy can be per-
formed using low-pressure in approximately 90% of peo-
ple (3). In some studies, it is shown that low-pressure pneu-
moperitoneum (less than 10 mmHg) is a feasible and safe
technique and results in decreased postoperative pain and
nearly the same operative time compared with standard-
pressure pneumoperitoneum (12 to 16 mmHg) (4). As there
are some different conclusions about the benefits of low-
pressure pneumoperitoneum than the standard-pressure
in laparoscopic cholecystectomy surgeries, it was intended
to compare postoperative shoulder pain, nausea, and vom-
iting in these 2 techniques.
2. Methods
After getting approval by research ethics committee of
Shahid Beheshti University of Medical Sciences and written
consent from all participants, through a double blinded
clinical trial, 202 ASA classes I and II patients within the age
range of 15 to 85 years, candidates for elective laparoscopic
cholecystectomy, were randomly divided into 2 groups of
low-pressure (6 to 8 mmHg) and standard-pressure pneu-
moperitoneum (12 to 16 mmHg). All cases with pregnancy,
purulent cholangitis, carcinomas, previous laparotomy,
and history of addiction or psychologic disorders were ex-
cluded from the study. If laparoscopic procedures changed
to open cholecystectomy or intraoperative bleeding was
more than 500 mL, or if the operation took more than 2
hours the case was excluded from the study. All patients
were monitored by electrocardiography (ECG), blood pres-
sure and cerebral state index, SpO2 (normal blood oxygen
saturation level), and Co2 monitoring. Midazolam 0.02
mg/kg and fentanyl 2 mic/kg intravenous (IV) were injected
as premedication. Induction of anesthesia was performed
by propofol 1 or 2 mg/kg and atracurium 0.5 mg/kg IV. Main-
tenance of anesthesia was based on propofol 100 to 150
mic/kg/hour and remifentanil 0.1 mic/kg/hour. According
to numerical rating scale (NRS), a segmented numeric ver-
Copyright © 2017, Annals of Anesthesiology and Critical Care. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
noncommercial usages, provided the original work is properly cited.
Nematihonar B et al.
sion of the visual analog scale (VAS) in which a patient
chooses a number (0 - 10) to show the intensity of pain, the
postoperative pain shoulder was assessed in the patients.
Nausea and vomiting were evaluated based on visualiza-
tion and patients’ complaint.
3. Results
There was no statistical difference in demographic pa-
rameters of patients between the 2 groups (Table 1).










Bodymass index 26.7 ± 3.6 26.9 ± 4.1 0.33
Duration of
surgery,min
32.5 ± 8.2 31.6 ± 7.47 0.25
Nausea and vomiting were assessed after complete
awakening of patients in recovery room and no statistical
differences were observed between the 2 groups (P = 0.54)
(Table 2). Shoulder pain was evaluated during the time of
patients’ hospitalization and when they returned for their
first visit 14 days after operation, no complaint of shoul-
der pain was reported; it was tried to treat shoulder pain
by analgesics if NRS was more than 3. As shown in Table
2, low-pressure group showed less shoulder pain than the
standard-pressure group (P = 0.001).






Nausea/vomiting 18 19 0.54
Shoulder pain 57 86 0.001
4. Discussion
The current study showed that shoulder pain signifi-
cantly decreased following laparoscopic cholecystectomy
by low-pressure pneumoperitoneum, than laparoscopic
cholecystectomy under the standard-pressure pneu-
moperitoneum. In the current survey, postoperative
nausea and vomiting showed no statistical difference
between the 2 groups.
In some studies, shoulder tip pain was less during
low-pressure laparoscopic procedures (5-7), but there was
evidence that the incidence of postoperative shoulder
pain was not statistically different between the low- and
standard-pressure groups (8). In the current survey, shoul-
der pain was significantly less during low pressure laparo-
scopic procedures.
Nausea and vomiting are complications of laparo-
scopic procedures. The incidence of postoperative nau-
sea and vomiting was assessed following low and normal
pneumoperitoneum and the results were different. In
some surveys there were no differences between the inci-
dence of postop nausea and vomiting in low- and standard-
pressure pneumoperitoneum (9, 10), but some studies
showed that the level of liver enzymes was controlled bet-
ter during low-pressure pneumoperitoneum (11, 12). This
finding may indirectly have a role in the prevention of
postoperative nausea and vomiting. The current study
showed that the incidence of nausea and vomiting was not
significantly different between the 2 levels of gas pressure.
The effects of low-pressure pneumoperitoneum on dif-
ferent organs were evaluated. For example, the beneficial
effects of low-pressure procedures on liver function were
demonstrated in some studies (13-15). However, some stud-
ies showed the side effects of low-pressure and standard-
pressure pneumoperitoneum in laparoscopic cholecystec-
tomy on different organs are comparable (16-18).
Finally, the beneficial effects of low-pressure laparo-
scopic procedures are still under evaluation and there is a
need to study more about the effects of this technique in
practice.
4.1. Conclusion
It was concluded that the incidence of postoperative
shoulder tip pain following laparoscopic cholecystectomy
under low-pressure pneumoperitoneum was significantly
less than the procedure under the standard-pressure pneu-
moperitoneum. Nevertheless, more studies should be per-
formed to assess the beneficial effects and even the hazards
of low-pressure laparoscopic procedures.
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